Abstract: Using Medicare claims data from 2007 to 2010, we sought to determine whether dual eligibles 65 years and older who utilize federally qualified health centers (FQHCs) have lower rates of ambulatory care-sensitive hospitalizations and emergency department visits compared with nonusers. We found that FQHC use is associated with increased ambulatory care-sensitive hospitalization rates for whites and other races, but a decrease among blacks. Depending on race, FQHC use is associated with an increase of 24 to 43 ambulatory care-sensitive emergency department visits per thousand persons annually. More research is needed to understand why FQHC use is associated with these outcomes among dual eligibles.
In 2009, Medicare-Medicaid dual eligibles were hospitalized approximately 2.3 million times, and more than 1 in 4 of these hospitalizations (600 000) were potentially preventable (Segal et al., 2014) . This hospitalbased care for ACSCs among the dual-eligible population likely reflects inadequate access to primary care, and certainly represents an attractive target for quality improvement and cost savings in the Medicare and Medicaid programs. Specifically, providing continuous, comprehensive, and patient-centered primary care to dual eligibles has the potential to reduce rates of hospitalization and ED use.
Federally qualified health centers (FQHCs) are health care "safety net" providers that deliver primary care regardless of insurance status or ability to pay. They also offer a range of nonclinical enabling services designed to overcome nonfinancial barriers to health care access (Wright, 2012) . Although most of the 20 million patients served by FQHCs each year are low-income individuals who are either uninsured or enrolled in Medicaid, the number of Medicare beneficiaries served by FQHCs has more than doubled since 1996, and now represents approximately 1.5 million individuals (National Association of Community Health, 2011; Proser, 2005) .
FQHCs often deliver high-quality patientcentered medical care with a focus on care coordination and management, and they have been shown to treat ACSCs effectively (Anderson & Olayiwola, 2012; Deprez et al., 1987; Falik et al., 2001; Goldman et al., 2012) . A number of studies have found that areas and individuals served by an FQHC have lower rates of ED utilization (Hossain & Laditka, 2009; Rust et al., 2009 ) and hospitalization for ACSCs (Deprez et al., 1987; Epstein, 2001; Falik et al., 2001 Falik et al., , 2006 Garg et al., 2003; Probst et al., 2009) . By contrast, other research has found that FQHC users are significantly more likely to experience potentially preventable hospitalizations or visit the ED (Wright et al., 2015) . However, no prior studies have evaluated the relationship between receiving care at an FQHC and the subsequent receipt of hospital-based care for ACSCs among dual eligibles, a population with complex and often unmet health care needs.
Therefore, the objective of this study is to determine whether dual eligibles who receive care at an FQHC have lower rates of hospital-based care for ACSCs as compared with dual eligibles who do not receive care from FQHCs. Given the potential for FQHCs to enhance access to primary care and other critical enabling services, we hypothesized that dual eligibles who visit an FQHC will have fewer hospitalizations and ED visits for ACSCs.
METHODS

Data Sources and Study Population
We conducted a retrospective claims-based analysis using all Medicare Part A claims and all Medicare Part B institutional claims for years 2007 to 2010. Using the Medicare enrollment file, we restricted the analysis to individuals who were enrolled in Medicare Part A, Medicare Part B, and Medicaid for the entire year, who were not enrolled in Medicare Advantage at any point during the year, and whose current reason for Medicare eligibility was based on being 65 years or older. Because of our use of a lagged independent variable, which is described later, we required dual eligibles to meet these criteria in 2 consecutive years to be part of the sample.
As shown in Table 1 , we further restricted our study sample to dual eligibles with geographic access to an FQHC. Using the outpatient claims file, we flagged care provided by FQHCs when type of bill code 731 or 771 was present on the claim. Using methods described elsewhere, we identified a comparator group of FQHC nonusers consisting of all dual eligibles residing in a Primary Care Service Area (PCSA) containing an FQHC (Dartmouth Institute for Health Policy and Clinical Practice, n.d. Wright et al., 2015) .
Finally, we excluded individuals who were enrolled with missing or unrealistic data, including those who could not be assigned to the District of Columbia or one of the 50 states, whose PCSA could not be determined, whose metropolitan status could not be determined, or whose age was inconsistent with their current reason for Medicare eligibility (ie, enrollees who were younger than 64 years at the beginning of the year they were eligible for Medicare on the basis of age).
Variables
Our primary outcome of interest in this study is hospital-based care for ACSCs. The Agency for Healthcare Research and Quality and others have identified a set of ACSCs that can be prevented or effectively managed with regular use of primary care services. Like most studies, we focus on inpatient hospitalizations. However, because as many as one third to one half of all ED visits among the elderly result in hospitalization, and approximately two thirds of ED visits in the elderly population are potentially preventable, we also opted to model potentially preventable ED visits among dual eligibles as a function of FQHC use (Carter et al., 2006; Oster & Bindman, 2003) . Both outcome variables are a count of the number of visits.
We identified all hospitalizations using Part A claims, and we identified all ED visits using both Part A and Part B claims listing any revenue code 0450-0459 or 0981. Effectively, ED visits resulting in hospitalizations were defined as both ED visits and hospitalizations. However, because we conducted analyses separately for each outcome, it is appropriate to include these events in both analyses. We used Prevention Quality Indicator software available from the Agency for Healthcare Research and Quality to flag specific hospitalizations and ED visits as being for an ACSC, and thus, "potentially preventable" (Agency for Healthcare Research & Quality, 2013) .
Our main independent variable was FQHC use, which we defined as a dichotomous measure (= 1 if an individual ever visited an FQHC during the year). A sensitivity analysis defining FQHC use as a count of visits did not alter the results (data available upon request). To ensure proper time-ordering between FQHC use and our outcomes of interest, we lagged our independent variable by 1 year. A sensitivity analysis excluding the lag did not alter the results (data available upon request). Thus, we predicted ACS hospitalizations and ED visits as a function of FQHC use in the prior year (eg, FQHC use in 2007 for ACS events in 2008).
Model covariates included age (in years), sex, race/ethnicity (white, black, other), an indicator of disability as the original reason for Medicare eligibility, and the count of each of 26 chronic conditions from the CMS Chronic Conditions Data Warehouse (to control for beneficiary health status). Given prior evidence that FQHCs might reduce disparities in ACS hospitalizations, we also included interactions between race and FQHC use (Wright et al., 2015) . The models also included countylevel fixed effects, which are used to control for a wide variety of unobserved state and county characteristics. Because counties, unlike PCSAs or provider catchment areas, do not cross state lines, these fixed effects will capture state-specific differences in Medicaid policy, while also controlling for important intrastate variation in Medicaid and Medicare spending (Kronick & Gilmer, 2012) . The county-level fixed effects will also control for differences in the local supply of health care providers and facilities, which have been identified as a driver of hospitalizations for some ACSCs (Carter et al., 2006) . Our county-level fixed effects are modeled using unconditional maximum likelihood estimation with county indicators. In addition to being supported by simulation studies, this approach has the advantage of estimating parameters for each county, which allows us to correctly calculate marginal effects in this nonlinear model with interaction terms (Allison & Waterman, 2002) . Finally, we included a set of yearly dummy variables to capture general time trends.
Analyses
First, we compared the characteristics of older Medicare-Medicaid enrollees who use FQHCs with those of nonusers. Then, we constructed a series of individual-level negative binomial regression models to examine the relationship between receipt of care at an FQHC and the number of hospitalizations (model 1) or ED visits (model 2) for an ACSC. To account for correlation between the observations of the same subject in multiple years, clustered standard errors (at the county level) were used in each model. Finally, we exponentiated the coefficients to present the results as incidence rate ratios. The Brown University and University of Iowa Institutional Review Boards approved the protocol for this study, including a waiver of informed consent for the use of these secondary claims data. We conducted all analyses using SAS 9.4 and Stata 12.1.
RESULTS
Over the 3-year study period, the absolute number of older dual eligibles in our sample who visited an FQHC increased from 147 502 in 2007 to 167 825 in 2009. Although we observed growth in the number of individuals older than 65 years eligible for Medicare and Medicaid, we also observed a very slight decrease in the percentage of such beneficiaries seeking care in FQHCs, from 12.2% in 2007 to 12.0% in 2009. Similarly, over the study period, the share of dual-eligible FQHC users 65 years or older decreased slightly from 45.9% to 43.6%, indicating more rapid growth in FQHC use among the younger, disabled population. Table 2 provides a descriptive comparison of older dual eligibles by FQHC users and geographically matched nonusers. Although differences in every category are statistically significant at the P = .01 level because of the large sample size, some effects are more meaningful than others. First, FQHC users tend to be a few years younger than nonusers. Second, although most dual eligibles in both groups live in metropolitan areas, a greater proportion of FQHC users reside in nonmetropolitan areas, compared with nonusers. FQHC users are also more likely than nonusers to live in the Northeast or West, and less likely to live in the Midwest or South. Third, unadjusted rates of hospitalization and ED use indicate that nonusers are more likely to be hospitalized and users are more likely to visit the ED. For users and nonusers alike, ACS hospital events represent a sizable minority of ED visits and hospitalizations. Finally, race, sex, and the number of chronic conditions appear relatively similar in the 2 groups.
Tables 3 and 4 present the results of our negative binomial regression models predicting an older dual eligible's number of ACS hospitalizations and ACS ED visits, respectively, as a function of having ever used an FQHC in the prior year. As shown in Table 3 , white FQHC users have 8% more ACS hospitalizations compared with white nonusers. However, because incidence rate ratios are relative measurements, it is useful to contemplate the predicted count of the outcome. This is especially necessary to interpret the incremental effects when interaction terms are used in nonlinear models (Ai & Norton, 2003) . Using On average, men have 6% more ACS hospitalizations compared with women, and each additional year of age is associated with a 1% increase in the expected number of ACS hospitalizations. Among nonusers, blacks have nearly 18% more ACS hospitalizations compared with whites, while beneficiaries in the "other" race category have nearly 16% fewer ACS hospitalizations compared with whites. ACS hospitalizations show a consistent downward trend over the 3-year study period. By 2010, the expected number of ACS hospitalizations is 17% lower than it was in 2008, all else being equal. Individuals who were originally eligible for Medicare on the basis of disability and who have now aged into our sample have approximately 22% more ACS hospitalizations than those who are not disabled. Each additional chronic condition a person has is associated with a 50.6% increase in their expected number of ACS hospitalizations, although this assumes equal risk for each of the conditions.
In Table 4 , we find that-among whitesany FQHC use is associated with a nearly 26% increase in the expected number of ACS ED visits compared with nonusers. As earlier, Although there is no relationship between ACS ED visits and age or sex, race continues to play an important role. Among nonusers, black race is associated with having nearly 23% more ACS ED visits compared with whites, whereas the expected number of visits is 20.3% lower for those in the "other" race category compared with whites. ACS ED visits 
DISCUSSION
In this study, we sought to determine the relationship between receipt of care at an FQHC and potentially preventable hospitalizations and ED visits for ACSCs among older dual eligibles. We hypothesized that FQHC use would be associated with a reduction in ACS hospitalizations and ED visits. However, we found that, among the older dual-eligible population, receipt of care at an FQHC is associated with both an increased number of hospitalizations and ED visits for ACSCs. The only exception was among older black dual eligibles, for whom FQHC use was associated with a slight decrease in the expected number of ACS hospitalizations. Our findings contrast sharply with those from a study of Medicaidonly beneficiaries, which found that using an FQHC for 50% or more of their outpatient care reduced the odds of an ACS hospitalization by 20% and reduced the odds of an ACS ED visit by 13% (Falik et al., 2001) . We note, however, that our analyses do not determine what proportion of outpatient care patients in our sample received at an FQHC. This unexpected finding could be the result of different factors specific to this population. Dual eligibles older than 65 years have substantial health care needs, and many have become Medicaid eligible only after becoming disabled and spending their assets on long-term care. The limited capacity at many FQHCs may not facilitate continuity of care for a population with frequent physician visits. Similarly, older dual eligibles often have multiple chronic conditions, and FQHCs' primary care services may not ensure access to specialists or care coordination among many providers. In short, the services provided by FQHCs may align better with the primary care needs of the Medicaid-only population compared with the complex needs of older dual eligibles.
However, although we found a positive association between the use of FQHCs and rates of preventable hospital-based care among dual eligibles, we caution that this finding does not necessarily suggest lower quality of care or worse access to care in FQHCs. An alternative explanation is that FQHCs serve a dualeligible population at higher risk for hospitalbased care on the basis of characteristics that we cannot observe. Foremost among these, we speculate, are factors related to social support. It may be the case that dual eligibles with more adequate social support (eg, a relative to help them coordinate their care and transport them to their appointments) will be more likely to utilize more typical sources of primary care, less likely to rely on the ED, and perhaps less likely to be hospitalized for ACSCs. By contrast, dual eligibles who lack these social supports of their own may find the types of supportive enabling services FQHCs provide to be attractive, and they may find the convenience of the ED attractive for similar reasons (eg, 24/7 availability, "one-stop shopping" in the event that tests are needed, and the perception that ED physicians are of higher quality). The episodic care they are likely to receive may in turn make them more susceptible to being hospitalized for a potentially preventable condition.
This brings us to our second consideration. Perhaps the key to reducing ACS hospitalizations and ED visits is not just the location of care, but the continuity of care received over time. Our study does not include use of the Part B claims (carrier file) that would permit a more precise measure of FQHC use, such as the proportion of outpatient visits a beneficiary makes to an FQHC versus other providers. Thus, we cannot control for other sources of primary care received by dual eligibles, and cannot make any conclusions about the use of FQHCs as a usual source of care. Therefore, among our population of FQHC users as we define them, we are likely to have both those who use the FQHC as their medical home and those who use the FQHC sporadically, and it is likely that these subpopulations of FQHC users would experience different rates of ACS hospitalizations and ED visits.
Finally, it may be not only that FQHC patients are heterogeneous but also that the FQHCs themselves are heterogeneous. Undoubtedly, some FQHCs provide a higher quality of care than others. Perhaps the FQHC users who receive care at these higher quality facilities have lower rates of potentially preventable hospital-based care, whereas FQHC users at the lower quality facilities have higher rates of the same. By combining all patients into one group of FQHC users, we neglect to account for any facility-specific role in determining our outcomes of interest, and this is something that future research should explore.
Reducing preventable hospitalizations in the dual-eligible population is the focus of a number of programs and payment mechanisms established by the Affordable Care Act, including bundled payments, Accountable Care Organizations (ACOs), the Hospital Readmissions Reduction Program, and demonstration projects overseen by the Federal Coordinated Health Care Office (Walsh et al., 2012) . From a societal perspective, the growing importance of FQHCs in caring for this group of high utilizers makes them an important part of these care coordination initiatives. Unfortunately, the evidence of higher rates of hospital-based care for ACSCs among the FQHC population may make them unattractive partners for ACOs (Berwick, 2011) .
In some cases, FQHCs have been able to work around this concern, such as the 10 Minnesota FQHCs that have established their own ACO (Schoenherr et al., 2013) . To the extent that FQHCs increase potentially preventable hospitalizations or disproportionately serve patients at higher risk for ACS admissions and ED visits, such an ACO faces an obvious downside, but also a large potential upside. If these organizations can successfully marshal their collective resources to improve outpatient services targeted to older dual eligibles and other high-utilizing patient segments, these organizations have substantial room to reduce hospital-based care. The experience of FQHCs participating in initiatives to improve care for other populations demonstrates FQHCs' potential to advance population health through care coordination (Cebul et al., 2015) .
Limitations
Our study is subject to some nontrivial limitations. First, there are data limitations relating to our identification of FQHC users, which we raise throughout the discussion in detail. For example, because FQHCs bill Medicare for a visit regardless of what care a patient received, there may be differences in service type for which we cannot account. Similarly, because we lacked access to the 100% carrier file, we were unable to construct our independent variable as a proportion of all primary care visits, precluding us from identifying those for whom an FQHC is their usual source of care. There is also the distinct possibility of selection bias as those choosing to visit an FQHC may differ in important and unobserved ways from those who do not visit an FQHC. However, it is difficult to anticipate the direction of any such bias.
Second, the data for this study are limited to fee-for-service Medicare beneficiaries. Therefore, the results of this study will not necessarily be generalizable to the Medicare-managed care population. Third, our data do not allow us to identify whether or not someone is residing in an institution, and it has been established that institutionalized beneficiaries have rates of potentially preventable hospitalization that are nearly 10 times higher than the community-based population (Segal et al., 2014) . Thus, if receipt of care at an FQHC is negatively associated with residing in an institution, this may introduce some bias resulting in understating our results. However, more than 75% of dual eligibles are community based, so the scope of this problem is likely to be limited. In fact, one recent report indicates that 87% of dual eligibles are community based (Neuman et al., 2012) . In addition, some FQHCs do deliver care to residents of long-term care facilities. Future research should consider merging in claims data from skilled nursing facilities, home health agencies, and hospice to identify individuals who are receiving long-term care, and running analyses similar to those we present here, but stratified by community or institutional place of residence. Finally, although the Medicare claims data contain information on diagnoses that are generally considered potentially preventable causes of hospitalization and ED visits, we lack information on the severity of illness and other factors, which in some cases make it possible that hospitalizations and ED visits are not actually preventable.
Despite these data-driven limitations, we think that this study makes a valuable contribution to the literature by modeling the patient-level relationship between FQHC use and potentially preventable hospitalizations and ED visits, especially considering that prior published work in this area has been focused on county-level analyses that may be subject to the ecological fallacy (Probst et al., 2009; Rust et al., 2009) .
CONCLUSION
This study provides the first empirical evidence of the relationship between receiving care at FQHCs and hospital-based care for ACSCs among older dual eligibles. We find that FQHC use is associated with a significant increase in rates of hospital-based care for ACSCs, with the exception of ACS hospitalizations among blacks, which are lower for FQHC users. We also find that the relationship between FQHC use and hospital-based care is stronger for ED visits than hospitalizations. Our findings suggest that before FQHCs are considered further as a potential strategy for improving access to primary care among dual-eligibles, and reducing costly and potentially preventable hospitalization and ED visits, more research is needed to assess the effectiveness of FQHCs compared with other usual sources of primary care. Finally, it is important to explore variation in performance within the health center program and identify organizational factors associated with better primary care for dual eligibles.
